In this study, we analyzed the impact that spontaneous seizures might have on the plasma membrane expression, composition and function of GABA A receptors (GABA A Rs). For this, the tissue of chronically epileptic rats was collected within 3 h of seizure occurrence (≤3 h group) or at least 24 h after seizure occurrence (≥24 h group). A retrospective analysis of seizure frequency revealed that selecting animals on the bases of seizure proximity also grouped animals in terms of overall seizure burden with a higher seizure burden observed in the ≤ 3 h group. A biochemical analysis showed that although animals with more frequent/recent seizures (≤ 3 h group) had similar levels of GABA A R at the plasma membrane they showed deficits in inhibitory neurotransmission. By contrast, the tissue obtained from animals experiencing infrequent seizures (≥ 24 h group) had increased plasma membrane levels of GABA A R and showed no deficit in inhibitory function. Together, our findings offer an initial insight into the molecular changes that might help to explain how alterations in GABA A R function can be associated with differential seizure burden. Our findings also suggest that increased plasma membrane levels of GABA A R might act as a compensatory mechanism to more effectively maintain inhibitory function, repress hyperexcitability and reduce seizure burden. This study is an initial step towards a fuller characterization of the molecular events that trigger alterations in GABAergic neurotransmission during chronic epilepsy.
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Introduction GABA A receptors (GABA A R) are heteropentameric ion channels with heterogeneous physiological, pharmacological and targeting properties that result from the combinatorial assembly of a family of homologous subunits including: α(1-6), β(1-3), γ(1-3), ε(1-3), δ, θ, and π (Macdonald and Olsen, 1994; Sieghart et al., 1999; Jacob et al., 2008) . Under physiological conditions, receptors located at synaptic sites that mostly contain γ subunits, have low affinity for GABA and mediate fast inhibitory neurotransmission; whereas receptors located at extrasynaptic sites primarily contain δ subunits (instead of γ subunits), exhibit high affinity for GABA and mediate tonic inhibitory neurotransmission (Glykys and Mody, 2007b; Luscher et al., 2011) . Impairment of GABA A R-mediated neurotransmission and increased neuronal excitability play a critical role during epileptogenesis and during the generation of spontaneous seizures (Sperk et al., 2004; Fritschy, 2008) . During the latent period that precedes the onset of spontaneous seizures, animal models of TLE demonstrate increased excitability that is associated with a reduction in the number of GABA A Rs present at the plasma membrane (El-Hassar et al., 2007; Goodkin et al., 2008; Terunuma et al., 2008; González et al., 2013) . During the chronic stage, epileptic animals experiencing spontaneous seizures also show altered inhibitory neurotransmission (Brooks-Kayal et al., 1998) but the molecular mechanisms linked to alterations in inhibitory neurotransmission (i.e., the manifestation of spontaneous seizures) are poorly understood.
Altered inhibitory neurotransmission in animals experiencing recurrent spontaneous seizures appears to stem, at least in part, from changes in gene expression and cellular distribution of GABA A Rs (Brooks-Kayal et al., 1998; Cossart et al., 2001 ). Receptors present in granule cells from dentate gyrus (DG) of chronically epileptic animals show increased GABA A R-mediated current density, zinc blockade and clonazepam augmentation (Gibbs et al., 1997; Leroy et al., 2004) . GABA A Rs isolated from epileptic tissue and ectopically expressed in Xenopus oocytes show a characteristic Neurobiology of Disease 77 (2015) 246-256 
